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ABSTRACT 



Background: Burns are major cause of death and disability worldwide, particularly in 
the developing countries. 

Objectives: The aim of this study was to determine the incidence and causes of burns in 
children under the age of 15 years in Isfahan province, Iran. 

Patients and Methods: All children admitted to the burn center of Isfahan, the largest 
city in central Iran, between 2007 and 2009 were enrolled in this study. We analyzed 
the data on age, sex, location, cause and spread of the burn, duration of admission, and 
cause of mortality. 

Results: Out of 2229 burn patients, 1014 (45.5%) were under the age of 15, indicating an 
annual incidence of 50 in 100,000 children. Of the 1014 patients, 610 (60%) were boys 
and 404 (40%) were girls; the male-to-female ratio was 1.5:1. Most of the patients were in 
the age range of 3 to 6 years. Scald was the most common type of burn injury (51.8%). Six- 
hundred and sixty-eight cases ( 65.7%) were from urban areas, while 346 (34.3%) were from 
rural areas. Fifty-six patients (5.5%) died. 

Conclusions: Burn injury is a major health concern in the pediatric age group, and spe- 
cific consideration and planning are required for its management. 

Copyright © 2012 Kowsar Corp. 



^Implication for health policy/practice/research/medical education: 

Burn characteristics in children and adolescents vary in different parts of the area. It seems that the results of this study which can 
be used by physicians, healthcare providers and parents are an important step for preventing plans and reducing complications 
and mortality of burns in children. 
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1. Background 

Burns are the third most common cause of mortality 
in children and adolescents (l). It is also a major cause of 
morbidity and mortality in individuals of all age groups, 
particularly in individuals living in the developing coun- 
tries (2). The epidemiology of burns is diverse across the 
world and also within a country because of differences in 
the cultural and socioeconomic factors and the availabil- 
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ity of health-care facilities (3). Studies have shown that 
burns are a major health concern in the Middle East (3); 
among the countries in the Middle East, Iran has one of 
the highest populations of children and adolescents, and 
thus, these populations are at a high risk of burn injuries 
in Iran (4). In Iran, burns are the second most common 
cause of death, after traffic accidents, in individuals un- 
der the age of 15 years (5). To date, few studies have been 
conducted on this subject in Iran, and the findings of 
these studies are rather inconsistent (4,6). 

2. objectives 

Considering the importance of incidence and causative 
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elements in planning for better control of burns (7), we 
conducted this study in Isfahan, the largest central city 
of Iran. 

3. Patients and Methods 

Isfahan is one of the largest cities in central Iran, with 
a population of 4,599,256 and having 1,007,881 children 
under the age of 15 years. All burn patients under the age 
of 15 years who were admitted to Imam Musa Kazem Hos- 
pital of Isfahan University of Medical Sciences, the only 
burn center in the province, between March 2007 and 
March 2009 were enrolled in this existing data study. 

The patients were categorized into the following 4 age 
groups: birth to 24 months, 3-6 years, 7-12 years, and 13- 
15 years. Sex, cause of burn, place of residence (rural or 
urban), percentage of spread of burns, duration of hos- 
pitalization, and rates of morbidity and mortality were 
recorded and analyzed using the Chi square test (SPSS-lO 
software). A P value of less than 0.05 was considered sta- 
tistically significant. 



4. Results 

of the total 2229 burn patients admitted during the 
study period, 1014 (45.5%) were under the age of 15 years 
(annual incidence of burns, 50 cases per 100,000 chil- 
dren). Of these, 610 (60%) were boys and 404 (40%) were 
girls, and the male-to-female ratio was 1.5:1. In both the 
sexes, the most common causes of injuries were hot wa- 
ter and steam (51.8%), followed by fire and flame (34.3%). 
A significantly higher number of boys had burn injuries 
that did the girls (P = 0.011) {Table 1). 

Children under the age of 6 years (593) accounted for 
58.7% of the patients with burn injuries, making this age 
group the most vulnerable age group to burns. Hot water 
and steam were the leading causes of burns, followed by 
fire, flame, electricity, and chemicals (P< O.OOl) {Table 2). 

Six hundred and sixty-eight (65.7%) cases were from ur- 
ban areas, while 346 (34.3%) were from rural areas. In ur- 
ban regions, the most common causes of burn injuries 
were hot water and steam (368 cases (55.1%)), followed 
by fire and flame (205 cases (30.7%)), hot liquids (73 cases 



Table 1. Causes of Burns by Sex ^ 





Male, No. (%) 


Female, No. (%) 


Total, No. (%) 


Hot vapor and boiling water 


291(55.4) 


235(44.6) 


526(100) 


Hot liquid 


62 (59.1) 


43(40.9) 


105 (100) 


Flame 


231(67.3) 


114 (32.7) 


348(100) 


Electrical 


10(62.5) 


6(37.5) 


16 (100) 


chemical 


13(68.4) 


6 (31.6) 


19 (100) 


Hot vapor and boiling water 


610(60.2) 


404(39.8) 


1014 (100) 



"P= 0.011 



Table 2. Causes of Burns by Age Group ^ 





0-2,y,No.(%) 


3-6,y,No.(%) 


7-12,y,No.(%) 


13-15, y, No. (%) 


Total, No. (%) 


Hot vapor and boiling water 


213(40.4) 


207(39.3) 


84(15.9) 


22(4.4) 


526(100) 


Hot liquid 


65(61.9) 


26(24.7) 


10(9.5) 


44(3.9) 


105 (100) 


Flame 


12 (3.6) 


59(16.9) 


130 (37.3) 


147(42.2) 


348 (100) 


Electrical and chemical 


1(2.8) 


10 (28.5) 


17(48.5) 


7(20.2) 


35 (100) 


Total 


291(29) 


302(29.7) 


241(23.7) 


180 (17.6) 


1014 (100) 



"P< 0.001 



(10.9%)), electricity (12 cases (1.8%)), and other causes (10 
(1.5%) cases). In rural areas, the most common causes 
of burn injuries were hot water and steam (158 cases 
(45.7%)), fire and flame (143 cases (41.3%)), hot liquids (32 
cases (9.2%)), electricity (4cases (1.2%)), and other causes 
(9 cases (2.6%)). 

Spread of burn of more than 40% is more common in 
case of burn injuries caused by fire and flame. In 39% of 
the general burn injuries, an 11-20% spread of burns was 
observed (Table 3). 



The range for length of hospital stay was 1-62 days (7.5 + 
3.2). Three hundred and ninety-one (38.5%) patients were 
admitted for less than 3 days; 297 (29.2%), 4-10 days; 281 
(27.7%), 11-30 days; and 45 (4.4%), more than 30 days. 

Fifty-six (5.6%) patients died. Of these, 38 (67.8%), 15 
(26.8%), and 2 (3.6%) patients died because of injuries 
caused by fire and flame, hot water and steam, and hot 
liquids, respectively. One (1.8%) patient died because of 
other injuries. 
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Table 3. Causes of Burns by TBSA ^' 





10 ^,No.(%) 


11-20, No. (%) 


21-40, No. (%) 


41 ^,No.(%) 


Total, No. (%) 


Hot vapor and boil- 


138 (26.2) 


239 (45.4) 


129 (24.5) 


20(3.9) 


526(100) 


ing water 












Hot liquid 


45(42.9) 


42(40) 


16 (15.3) 


2(1.8) 


105(100) 


Flame 


66(18.9) 


111 (31.8) 


107(30.7) 


62 (18.6) 


348(100) 


Electrical and chem- 


27(77.2) 


4(11.4) 


2(5.7) 


2(5.7) 


35 (100) 


ical 












Total 


276 (27.2) 


396(39) 


254 (25) 


88(8.8) 


1014 (100) 



0.001 

^ Abbreviation: TBSA,Total body surface area 



5. Discussion 

The annual incidence of bums in children aged less 
than 15 years in Isfahan province is 50 per 100,000 chil- 
dren. This incidence is higher than that in the other parts 
of the country, including that in Tehran (annual inci- 
dence, 20.8 per 100,000 children) (6) and Hamedan (33.4 
per 100,000 children) (8), and in Kuwait (17.5 per 100,000 
children) (9) and Hong Kong (23 per 100,000 children) 
(10). Few studies (11, 12) have reported incidences higher 
than that reported in this study. The high incidence in 
our study may be attributable to the number of referrals 
from neighborhood provinces, including Chaharmahal 
and Yazd. Specific socio-economic and cultural factors 
may also contribute to this high incidence rate, and they 
need to be further investigated. 

In this study, 45.5% of the patients admitted to the burn 
center were children aged less than 15 years. This finding 
is similar to those reported in other studies from Iran (6), 
Egypt (7), and Turkey (13). The incidence is higher than 
that reported in Hamadan (29.3%) (8) and Turkey (35%) (7). 
The reason for this high incidence may be attributable to 
better attention to childhood problems, which results in 
the referral of these patient groups to specialized treat- 
ment centers. However, this high incidence may also be 
an important indicator of a higher risk of burns in Ira- 
nian children, especially when the incidence rate has re- 
mained steady across different studies (6). An important 
point is that the reported incidence is only of hospital- 
ized patients; and hence, the actual incidence of the gen- 
eral population maybe different. 

The mortality rate in our study was 5.5%, which is lower 
than those found in previous studies in Iran (6, 8), and is 
similar to those reported in Turkey (7) and China (14); how- 
ever, it is higher than that reported in the other countries 
(9, 15). Although it appears that the incidence of burns in 
Iran is largely unchanged over time, the mortality rates 
seem to have dropped. The drop in mortality rates may 
be attributable to better diagnosis, management, and 
referral to specialized centers. In spite of the differences 
in age classification in different studies, in most of the 
studies, children under the age of 6, and particularly un- 
der the age of 3, form the most vulnerable group, similar 



to our study (3, 6, 13, 14, 16-21). In our study, the male-to- 
female ratio was 1.5:1. A similar finding was observed in 
some other studies (21, 22); however, certain other studies 
showed that burn injuries were more common in adoles- 
cent girls who were exposed to cooking activities (7, 22). 
In our study, like many other studies, scalding was the 
most common type of burn injury, particularly between 
the ages of 3 and 6 years (15, 23, 24). In France and Iceland, 
hot liquids are the leading causes of burn injuries (18, 25). 
This finding may be attributable to the very common use 
of kettles and samovars for preparation of tea, as in our 
country. The number of burn injuries caused by fire and 
electricity increase in children after the age of 6, owing 
to an increase in their activity and curiosity levels; the 
increased incidence in children aged more than 6 years 
in developing countries may also be attributable to the 
children's involvement in professional activities (6, 13). In 
this study, the incidence of burns reported in the urban 
regions was higher than that in the rural areas; however, 
burns caused by flame and fire were more common in 
the rural areas, probably owing to the use of fire for bak- 
ing and warming in households. The higher percentage 
of burns and mortality in this kind of injury suggests a 
need for further investigation for the prevention of this 
problem. The locations of burns on the body in our study 
are similar to those reported in other studies (26, 27), 
which may be attributable to the similarity of the caus- 
ative factors. This study showed that although the rate of 
mortality due to burn injuries has decreased in Iranian 
children under the age of 15 years, the incidence of burn 
injuries remains high in this population. This finding 
necessitates planning for better prevention of burn inju- 
ries by maintaining higher manufacturing standards for 
household utensils and educating the public about burn 
injuries. 

Aclmowledgments 

None declared. 

Authors' Contribution 

Mohammad Hadi Rafii (supervisor), Hamid Reza Saberi 



Arch Trauma Res. 2012;1(1) 



29 



RafiiMHetal 



Epidemiology of Pediatrics Burn Injuries 



and Mehrdad Hosseinpour (design and method), and 
Mahdi Mohammadzadeh (data collection). 

Financial Disclosure 

None declared. 

Funding/Support 

None declared. 

References 

1. McLaughlin E, McGuire A: The causes, costs and prevention of 
childhood burn injuries. Am J Dis Child. 1990;144:677-683, 

2. Poulos RG, Hayen A, Chong SS, Finch CF. Geographic mapping as 
a tool for identifying communities at high risk of fire and burn 
injuries in children. Burns. 2009;35(3):417-24. 

3. Othman N, Kendrick D, Epidemiology of burn injuries in the East 
Mediterranean Region: a systematic review. BMC Public Health. 
2010;10:83. 

4. Panjeshahin MR, Lari AR, Talei A, Shamsnia J, Alaghehbandan R. 
Epidemiology and mortality of burns in the South West of Iran, 
Burns. 2001;27(3):219-26. 

5. Roudsari BS, Shadman M, Ghodsi M, Childhood trauma fatality 
and resource allocation in injury control programs in a develop- 
ing country BMC Public Health. 2006;6:117. 

6. Alaghehbandan R, MacKay Rossignol A, Rastegar Lari A. Pediatric 
burn injuries in Tehran, Iran, Bums. 2001;27(2):115-8. 

7. Liao CC, Rossignol AM. Landmarks in burn prevention. Burns. 
2000;26(5):422-34. 

8. Torabian S, Saba MS. Epidemiology of paediatric burn injuries in 
Hamadan, Iran. Burns. 2009;35(8):1147-51. 

9. Sharma PN, Bang RL, Al-FadhU AN, Sharma P, Bang S, Ghoneim 
IE. Paediatric burns in Kuwait: incidence, causes and mortality. 
Burns. 2006;32(l):104-U. 

10. Tse T, Poon CH, Tse I<H, Tsui TK, Ayyappan T, Burd A. Paediat- 
ric burn prevention: an epidemiological approach. Burns. 
2006;32(2):229-34. 

11. Albertyn R, Bidder SW, Rode H. Paediatric burn injuries in Sub 
Saharan Africa~an overview. Burns. 2006;32(5):605-12. 

12. Van Niekerk A, Rode H, Laflamme L. Incidence and patterns 



of childhood burn injuries in the Western Cape, South Africa. 
Burns. 2004;3O(4):34l-7. 

13. Sakallioglu AE, Basaran O, Tarim A, Turk E, Kut A, Haberal M. 
Burns in Turkish children and adolescents: nine years of experi- 
ence. Bums. 2007;33(1):46-5L 

14. Kai-Yang L, Zhao-Fan X, Luo-Man Z, Yi-Tao J, Tao T, Wei W, et al. 
Epidemiology of pediatric burns requiring hospitalization in 
china: a literature review of retrospective studies. Pediatrics. 
2008;122(l):132-42. 

15. Tarim A, Nursal TZ, Yildirim S, Noyan T, Moray G, Haberal M. Epi- 
demiology of pediatric burn injuries in southern Turkey./ Burn 
Care Rehabil. 2005;26(4):327-30. 

16. Archibong AE, Antia UE, Udosen J. Childhood burns in south east- 
ern Nigeria. East Afr Med J. l997;74(6):382-4. 

17. Dedovic Z, Brychta P, Koupilova I, Suchanek I. Epidemiology of 
childhood burns at the Burn Centre in Brno, Czech Repubhc. 
Bums. 1996;22(2):125-9. 

18. Elisdottir R, Ludvigsson P, Einarsson O, Thorgrimsson S, Haralds- 
son A. Paediatric burns in Iceland. Hospital admissions 1982- 
1995, a populations based study Burns. 1999;25(2):l49-5l. 

19. Kalayi GD. Burn injuries in Zaria: a one year prospective study. 
East Afr Med ]. 1994;7l(5):317-22. 

20. Rossi LA, Braga EC, Barruffini RC, Carvalho EC. Childhood burn 
injuries: circumstances of occurrences and their prevention in 
Ribeirao Preto, BraziL Bums. 1998;24(5):416-9. 

21. Sowemimo GO. Burn care in Africa: reducing the misery index: 
the 1993 Everett Idris Evans Memorial Lecture.JBurn Care Rehabil. 
1993;14(6):589-94. 

22. Forjuoh SN, Guyer B, Strobino DM, Keyl PM, Diener-West M, Smith 
GS. Risk factors for childhood burns: a case-control study of Gha- 
naian children./ £pidemio/ Community Health. 1995;49(2):189-93. 

23. Fukunishi K, Takahashi H, Kitagishi H, Matsushima T, Kanai T, 
Ohsawa H, et al Epidemiology of childhood burns in the critical 
care medical center of Kinki University Hospital in Osaka, Japan. 
Bums. 2000;26(5):465-9. 

24. Yang CS, Chen TH, Yeh MC, Chiang YC, Tsao SB. Epidemiology of 
pediatric burn injuries in Southern Taiwan. J Plast Reconstr Surg 
Assoc ROC. 1995;4:111-15. 

25. Mercier C, Blond MH. Epidemiological survey of childhood burn 
injuries in France. Burns. l996;22(l):29-34. 

26. Barradas R. Use of hospital statistics to plan preventive strate- 
gies for burns in a developing country. Burns. 1995;21(3):19l-3. 

27. Lin TM, Wang KH, Lai CS, Lin SD. Epidemiology of pediatric burn 
in southern Taiwan. Burns. 2005;3l(2):l82-7. 



30 



Arch Trauma Res. 2012;1(1) 



